The transcription factor Sox9 is degraded by the ubiquitin-proteasome system and stabilized by a mutation in a ubiquitin-target site.
Sox9 is a transcription factor that is critical for chondrogenesis, testis determination, and development of several other organs in vertebrates. Thus the levels of Sox9 protein and its activity may be tightly regulated. Here we show that inhibitors of the 26S proteasome increase both the levels of Sox9 protein and its transcriptional activity measured with Col2a1 promoter/enhancer construct in RCS cells and C3H10T1/2 cells. Indeed, in intact cells ubiquitination assays indicate that Sox9 is multiply ubiquitinated. The K398A mutation, which was introduced in a potential ubiquitin-binding site, increases the stability of Sox9 protein and its transcriptional activity of Col2a1, Col11a2, and AMH promoter/enhancer constructs without affecting the subcellular localization and the DNA binding efficiency of Sox9. Pulse-chase experiments show that the increased Sox9 levels resulting from treatment with the MG132 proteasome inhibitor or from the K398A mutation produce stabilization of the protein. Our in vitro studies indicate that the ubiquitin-proteasome proteolytic system degrades Sox9 and regulates its transcriptional activity.